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A polyhydroxyalkanoate block copolymer, which comprises C3-C5 or C6-C14 monomers 
produced by culturing a pseudomonas sp. HJ-2 strain deposited with KCTC 0406 in a 
culture medium containing saturated and/or unsaturated carboxylic acids, has great 
biocompat ibi I i ty. biodegradabi I i ty and elasticity. In addition, it is possible to 
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CliS^^AI ^SS ¥£|0^E^^ ii5§ 1405: 



KOTO 0406 BPS D\mSiO\ 9X^ Pseudomnas sp. HJ-2 e^M SS^ i^/SE^ MSSf 3\m.^^t^m 
bHXIOilAi 0Hg>^mO1 Ca-CsSj SinW ii/5E^ Cs-Cm^I SbimM S^^^ Mdl 61 A| 

Oil cQEf &^£s aioi ^s. ^^^gg. si^gs. s^i Hi§r Motoim A^g 
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£Q2I zfB§f MS 

E 1^ Pseud(monas s^. HJ-2011 £i|g[ HEf^izOIIOI eoj ^^g=«^mA| S3fAI2}01l CHe^ AilS &01 
£ 2^ Pseudomnas sp. HJ-20il 2Ja^0^ ^ Ef inLOilOl e^^eI i.^^§[ M£l (3HB-(7(7-3HV-ca-3HHp)S 
£ 3^ Pseudomnas sp. HJ-2011 2Jt[ &'Ef!iiOilO!M2J ^SS^iTsAI SI!l-AI2fOII PHA ^^°J 



4^ Pseudomnas sp. HJ-20il 2imo< ^EUtOilOl ^^¥£1 M£l(3HB-^?c7-3HV-co-3HHp)£| 



soj Pirn ^' ^ ^o^2i meayim 
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S ^ 61 ^ 1 999-0080695 



Mi ^^m x\Hmn ^ sises esi soH^^i &^oi aq^s^ 2e 

g A^g ^ fflpisjoi 4'4Ji^oi xiy ¥ioii£ x[s:>iioiiAi sshsxi ate xh sg^^f ssai^iiq ^ 
oil 

m2\ ^oHb ^o^uxl&^ m^md}^m oi^ai ^shsixi sioi £Sai^ 

e o^L|^^. oi^ thi^eaioii A^g^ ¥^oi se €}m assoi ^ 4- si^ gjyis 
01 aia. 

S¥Ei d^O|SMaf:^h^(bioplastics)Oil ^^t^ B^sm 9JiQ. 

d^OISM^ID^(biopolyme^)B|Il£ MEl^ OIM b^0|SM^f>:^^ DI^M, SE^ ^M^¥Ei ^'S ^ 

- oixi^ aie^ mm^M. o\m m y\^9\ m^m^\t^mi^ d\:)\\^ lh^^m ^ 

Afgsa. 

XI^7?^XI gXI^ bFOI2MBj^^o^^ M^&(pul lutan). 51 m6}(chi tosan) . B<y &(xanthan) . 
^^(gellan). ^^.Krhamsan) . M£|-bilEI-6IH^A!¥^eil01M(poly- 3 -hydroxybutyrate. Oiaf PHB^ 
§01 9Ji9.D\, 0\m m Mai-tt{IE|-6IH^A1^^5Fi3^0ilOI^(poly-p-hydroxyalkanoates: 016^ PHAsdh §,^)2| 

^en^ MBioii^Eii^sf MdiHs^gno] ^mm phb:)[ ^^^^ mm :^\^^o\ e 
^ ^^Bixi sicf. 01 PHB^ x^e^5llollA^ qi^moii 9^mo\ ^^ai gsHaoi, ^xw uoii Afg^^ ih ^x^i ui 
o{\M j}^o\ S4= ^BHsj^ m9\ m^m sioi. mxm bh^i^ 4= si^ ^mm^\± 

a M£li^i^(biothermoplastics)OIP. 

^&|3«os pHAfe m¥ s^E^I^!0^:?^ ^ OimxiSloS XHSm^ THS e§(storage materiaDSAi 

19261^011 M. LemoigneOll 2i§H BacHius mgateriuMM XH^HS PHAs ms\ emSJ PHB:?F ^^33 
(Poivier 5/.. BiotechnoL 13:142-150. 1995) OISH Si^E 2^:'f ^^£12 Sia. PHAs^ A1I5 UiOII 
LHSxiKinclusion body) ^EH^ ^:ii(N), &i(P) ^(S) eol Me^SJ 

i2i (unbalanced condi t ion)5K>ll /d 3 ^^^mOI e:?fa^^ ^^B^X^ SID. PHAs^ PHAsg ^^6f^ 

einDiei 3-6IH^AI^^5fi3^0ilOIM(3-hydroxyalkanoates)°J &^4^01l 3?il BiH^ 01 (Short -Chain- 

Length. SCL: Ca-Cs) PHAsSf e^H^ OKMedium-Chain-Length. MCL: Cb-Cm) PHAs2j ^ UVIOiXI 

H. 0|2]0||£ e^4^ 15:?H0llAi 18:?H A^0|2j HtDig §^^^0|( Long-Chain-Length. LCD PHAsI^f S 

:n£l2iP(Song 5/.. ^. Microbiol. Biotechnof. 3:123-128, 1993). 015r)t[ ^0|£J X^Olb PHAs^ 2 
3-aiH^A|g5^^-CoA01l ait[ PHA ilii EfXIK synthase )2j sill^ xlO! ttHSSJ 

Q. 

^;^7)^xl ^^39 PHAsM ^^E^l^lo^^ 90^ oi^^oin, ^ 90gw£j phas 

^^3Q2ia(Song 5/.. J. Microbiol. BiotechnoL 3:123-128. 1993). 3 eOllAl B^^OI PHAsM ^ 
ii^^m^ PiS^ei ^^EilEIOfOilfe Alcallgenes s^i. Si Bacil I us s^;iMO\ Si^ai. /1/c7a//ae/7es sp. 
BiH^Ol PHA2i smei PHB ^SM^l Dj (homopolymer )M ^^^61^ QiS^ei ^^EilEIOF^ ^ZAXA ai 

Q. 

PHB2I geS^ 2f 1801C §£S 40-60t;21 g4«^0| PHAOII bimO| feg ^SOIPCSabu 5/.. 
International symposium on bacterial polyhydroxyalkanoates. 48-54, 1996). B44I^O| PHA:?^ 

PIS^jo] g^(pathway)^ Alcallgenes s^pM S\m ¥ :JH£J 0^Alli!-CoA(acetyl-CoA)0^1A^ OJ 

AllMOFA(ll-CoA(acetoacetyl-CoA)M BH^ 51^^¥Ei AI^^EJOi 5[soi| oj^ pHBg 

^tf^e^CKPoivier et al.. Biotechnol. 13:142-150. 1995). Alcaligenes eutrophus^\ S\m ?m9\ ^ 
SSM o\D\S\ lOil UEILHSiCf. 
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2 Acetji-CoA 



ketothiolase 



C«ASM 



t 



Acctoacci/t^CoA 



Acetoacetyl-CoA 
reductase 



NAOPH 



t 



C*ASH 



I WA 'jyit<ih^#» I 



PoIjOHB) 



rol7(3HB)„^, 



PHBM ^i,^^6fe A, eatrophusOWM^ Zlx^l^SJ 2jCH 80%7?fX| PHBM ^2«6fD1 Chromobacter ium 
violaceunf^ ^^£HeilOI^(valerate)^¥EH PHV seMEIDiM ^l^^^af^ ^^BlX^j aiQ(Anderson et 

aL, Microbiol, Rev. 54:450-472, 1990; Steinbuchel et aL. FEMS Microbiol. Lett. 128:219-228. 
1995). SEth ^¥ ^^Eiie.|0^0ilA1^ ^:?|^ 0|2|01l H^EISLIIOI M (propionate) . ^^BH eilOlM, y-^IH^ 
Al v-hydroxy butyrolactone)Ilf bHSr^' EH. Mdl (3HB-C7a-3HV) . 

M£l(3HB-c?a-4HB) 011:^91 = {copolyester)£ Sl^^ ^^BjT^I giD. 

eiH^OI PHA£j ^ti^^OII ^XH Pseudomonas oleovorans, Pseudomonas putida^ 

^5ei/ob^d7/755 spp.OilAI Ol^OiXm 2i^CH. p-<^l^Sf( 0-oxidation)2f Clin^ ^ 

i.^^(denovo fatty acid biosynthesis) °J HfSM ea^OI ^0]E! I^m^Q Qi ^>IU SinCHS 
S e^H^OI PHAM ^i,^^E.H:f. filiAFiii01IO|^^¥Ei PHA ^^Xilg gige 

2011 UE}L4l2iP. 3-6IH^A|SilAFi3z0II0|^ £iizCH^ 3-6[fi^2[§M D\n eAldl 
OtAilg-CoA PiizM Xjg>^<i^ ^E^^M I^i^^ PHA^ ^gJaP. 

2] 



ON 0 



.AX 



ON O 



Om O 



OM O 



•CP 



.AC* 



e^^^oi PHAsb e4:HSoi PHAs2f^ ^§^3^ 40~60Tc §£2j ^fese :^^x|D^. etoi 

^4^(side chain)2J ^Oi:?f ^Oi§^^^ Il¥&^x1l2j ^Mm ^^feCKBabu et al.. International 
sympos i um on bac t e r i a I po I yhyd r oxya t kanoa t es . 48-54 , 1 996 ) . 

QIVSSI e^QI^IO^^ B44I^O| PHAs SE^ e^jj^Ol PHAs mUM ^tf^mill g¥ 

Pseudowonas s{i\i.mH^ B^H^OI Sia^msf ^^i!0| S¥ MOISl^ PHAsM 

SlCKKato 5/., AppL Microbiol Biotechnol. 45:363-370. 1996; Lee et al., Appl. 
Microbiol Biotechnol. 42:901-909. 1995: Steinbuchel et al . , Appl. Microbiol Biotechnol. 37:691- 
697. 1992). BiH^OI H^DiSf e^H^OI SinCHM e¥ fe^^m^ PHA^ Xl^^hX! ^^BIXIXI 
^ :?f§ 4^ 2i:?l HH^Oil SE^^ Mdl(3HB)S a. eutrophus^ 

M£l(3HB)-i[^ ^S7;Ksynthetic gene)M siH^OI PHAsM ^i.^^6^fe P, oleovoranM 
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ek:[]^:^^ ^oi phasm 01 

Biotechnol. 33:296-301. 1990). 



(recombinant strain)Oil/d £ B44i^OI Hl^^CHSf ^4^^'01 

ai^MOlQdlmm et al.. AppL Microbiol 



e ^'S2J ^^oH^ §^ ^X-il^i,^^OI PHA LH2J einCH 

UIB Sg&SSAM tA^^ Si! PHA 3 ^^^3^ 



^0|2f e ^^§£1 i.^^m:'! e ^^S^ C4, Cs, Ce. Cr. Ca. Cg. Cto, C„. C13 SJ 

Al^^^finOIIOlM Se&X(IM ^<ym^ t^^Il^«,OI^8^^S ^£!gS[^Ei ^SXf^^Oll KCTC 0406 BPS 1\ 
RSIOi 2ib Pseudotnonas , HJ-2 

^0|t[ 2iiiD1^ 12] 3-S|H^A|¥^eilO|M. SfS^^ 2°J 3-5|H^A|g^&ie||0|^ §^ i^s^ai 

3SJ 3-5(E^AigiE^!iiOiioiMei 3101 b^^^io^c:l. 



[m^^ 1] 

( O CH 



(r 



O 



CH3 



CH 



CH2 



CH- 



O 



O 



/a 



[m^^ 3] 



(- 



o 



CH3 



CH 



(CH2)3 



CH2 



c 



O 



)c 



CH3 

121 5-100%, SfS[^ 22j 0-95%0III, ^S^ai 30J 0-80%OIP. 
SES[ ^01e[ ainCH^ m:?|£j 4°i 3-6IH^Al^Eliii0110|e , S^S^ai 50] 3-6|H^A| dl^tinOilOl^ 

£fs[>^ 621 3-5i^^Ai£Gii5H3ioiioiMej um^mQ. 



{- 



o 



CH 



(CH2)4 



CH- 



O 



)d 



CH3 



[Sf§|Ai 5] 



O 



CH 



(CH2)6 



CH3 



CH- 
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( 0 CH CH2 C 



(CH2)8 



o 



CH3 

^0|£j 42] 0-100%. 521 0~100%O|I2. 62J 0~100%OIP. 

:>\m. mm^ D\m ^ o\m^ ^\m^^ o\^o\^ ^o\\m D\mm 
ms\ y\m^ e^4»2f ^i^afoi soisAi ^soii mm mD\mo\ ^m^^^ ^xi 

omM tilVSf ^^01 [[H:9FX| 4^<i^sf^^M(NaQH)M :'fmOi ^OiS llX]\m 042f6F:?iU 3 XU^I^ 2 

SEt^ B 910\M, C4. C5. Ce, C7, Ca, Cg. C,o» d, C,2. C13 Cm 2 in CHS 0\mO\B ^OilAi <He| 



[m^^ 1] 

( 0 CH 



CH: 



CH3 



m^'M 2] 



( O CH 



CHi 



CH2 



O 



O 



CH3 



(■ 



CH 



CH: 



o 



)c 



CH3 

SfS^Aj 121 afe 0-90%. 22J bfe 0-90%OI2. 32] 10--95%0ia. 

SEe[ SinCHb 6PI2J 42j 3-aiH^A|^EIt01IOI^, 521 3-6IH 

62j 3-6lE^Al£G^l5^ilI0llolMel 5!oi bF^5ian:f. 



Al ai^^inOllOlM 



[Sf§|Ai 4] 



(- 



0 



CH 



{CH2)4 



CH- 



o 



)d 



CH3 



im^^ 5] 



o 



CH 



(CH2)6 



CH: 



C 



o 



CH 
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( O CH 



(eH2)8 



o 



CH3 

Sfs[>^ 421 0~-55%. 5HJ 45-90%0|Il. 5f*f^ 621 0-55%0IP. 

521 3-alJE^Alc^l5^ill0llolM sy 621 a-siH^Ai^ai^HiiOiioieei 5*01 b^^sia^a. 
is^^^ 1] 

{ — o — CH- 



-CH2 — 

CH3 o 

( O CH CH2 

(CH2)4 6 
CH3 

5] 

( O CH CH2 

fCH2)6 6 



CH3 

[§^a^^• 6] 

( O CH CH2 — c 



(CH2)8 



O 



CH3 

121 5-85%. 42| dfe 5-85%. 52j efe 5-85%0|Il, 62J 5 

-85%0ia. 



SES.^ s.hzQ\^ 5Pi2i 121 421 a-si^^Ai^pinOiioi^ 

621 3-6|H^A|5EGll5H3i01IO1^21 5^01 ld^^3^o^Q. 



[SFS[^ 1] 

( O CH 



CH2 



/a 



CH3 



[S^S^Aj 41 

( — o — 



CH 



CH- 



O 



(CH2)4 



o 



CH3 
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im^^ 6] 
( 0 CH 



c 



(CH2)8 



Cll 



O 



SfS|Ai 5-90%. 4°J 5--90% il SfS,^^ 62J 5~90%0|Q. 

e ^^goj gc otEHoii oiQ^;^^ A^:?|^^ Pseuc/offionas SQ. HJ-2 SSf Si/SE^ MSlf 

s&^af^ bHxioiiAi dHg^5^a1 M^lolE^Al^9^bLOilolMM ^^m^ g§e M£I6ih^ai 



sEth e SE g^EHoii 9Jio\M, ^':^\m m^\m^^Mm^\hcmo\^ sei 



i. oi 



nam g ^^soii a[o^A^, ^^D\m m^\o\^^A\'^^\h^o\\o\m. ^mrnxm o\mmo\ m^^^ mmm m^m 
M^B\!^mo\^ ^mmx]\2\ m^^'^m M^mo, 



SE& e ^SOIl SIOIAI. M^la|H^A|^5^i^01IO|^ 



EEb 



e ^'SOIIAIfe ^£iXI(sludge)01IAi CI Oil A|H(dialkanolc acid)M 0|g6F0j ^ ai^ 

e ^aiafOI H m PHAs ^l,^^ 2>^^^e MOI^ Pseudomonas sq . HJ-2m OlgmOj & Sk: 

^^9^iI:^0||A|H(monoalkanioic acid). P^^lbzfii OIIAIH §21 Qgfeh &4iS!H^VEI PHAsS 

Q. 

^ m^x]\m M^m ttH. I5Sx^2J ^^is\ xiz\ ^^aoii ca^^ a ^^oi geisicf. oisi ^oi & 
^x^l2J ^^aoife 6pm ^01 oie.i ^mmo\ M^m ^ aia. 

S ^^aS HMXf ^§ ^^a^f §^H^ ^^a^^;^ Pseucfomonas so . HJ-2M bHS,^^^ OH. 
21 ^£ 5Eb ^4i2] ^^6^01 B4^^'0| PHA21 ^^^:?|£^ giH^OI PHA°j 

¥ mm sois xnaim^ ^ass. ^ssm ai^pi soii xHdim^ g^a^i ^§sf:?i 

a a ^011 x^^m^ ¥ g^aoi mu^ zqsxi ^mm sim^ sg^og ^Bf[ ¥i, 4-5ai 
^^ mmmMdin A\^m^^ J^^m ^. e]:iiM^(instron)m o\mo\o\ ssh ^0121 200-400%^ soixi 
XI dtm 5iai2j §£7J^xl ejsm^ 5tioi3i, se mu^ simb iiee sim^ ag^^^ ^^ 

moil ^§s^:?^ mo\u /hs :?^^! xhsm Tai^m^ 5!oip. 

All "jRH Il^X^£f 4^ %2J ei!2flllfe(benzophenone) SE^ ^ilHfc ^Ex^|5^^ 

eil?:il(sensitizer)e ^t^6H2 ^^:?|2J ¥ SE^ All ^^^21 ^01 5^01 Sdlt[ ggOlU 

HBIOIOfOlriM MMgt B^O[\M ^DmMBm D\Jil^ QB :)\B M&m M^mO. 



sEt[ ^ m^m oigt[ ^01 xii^^^ 4^ ^m. 

o^AiiEiioiM eoli ^om, o\m ^^m ^s-i. eiih^ e2j 



l^^SM. OFAII 

:?ion goHi 



. oim 
AiAiei 



ewi. iimj} sdEie ¥ S2I oiim sih^ ^eMoioii ^6ffe ¥ 

JH121 filial 01 Ai (spacer) Oil ^g~i50Tc^ ^. 10-50^21 ei^o^ ^ee lii^mo, 

^wi. ^^:'i2i 5i ywi SE^ ¥ eiwi mmm ^^m^Di eow m^^^%Hm\ax\a\\y) m 

B g^g,^s»Kbiaxiaiiy)Hs sjsmol mmm Mi^mQ. 01 ffli eisib 1oo-E^:D^£l:?l si^oici. 

yiwi. ^oi2] ^ sjjwi 5E^ ¥ mmiw^ x■ll^e^ ^ssiai^ ^ 

«v§to^ ei&Ai^ gem xiismp. 01 CH 2is»^£^ ioo-iiF:iii£j:?i ^^isoia. 



a^wi. Ilsx^2^ 4^ %2i gysimfeoiu ^^m\^ ^£3^1121 ^ 



SE§^ ^ ^^se OIM^^ fifO|W(f Iber)^ ^OiS g 

EH£ 8r:Hi sioiuioi xii3£E^a. 

[^AlOll] 



oim e ^S2i ^Aioii ^ biiaoiiM Dmrno. nau 6^:?lt^ ^aioii^ b m^2\ oish 

¥im g ^S2j ^ ^Aioii^ m B ^soi m:?l^^ ^aioiioii t^SEi^ o\l\q. 



o\o\ & m^m ^Aioiioii 2j:>i8F0j ^xii^o^ ^sms Qmnk ^Q. 
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Pseudo monas so. HJ-22i gEI ^ 

Pseudomonas s[}. HJ-2^ 12^ ^AIQXII 5^©e}XII-g,^^0IDl , SX^ bl«^ rod-shaped) § 

EH9 ?>^Q. t.^^bHXI0j|A1 (transluscent) P£U€ ^S€^D1, tJ(King) B bHXI ^^OIIAI %^ 

a^K, PCA(SEfe NA)^OIIAi blS^^ ^4t(di f fusible pigmenDS 

maa. 6m o\^s\ esd iageiia)s ^^mw, 42t:oim 

a Pseadoffjonas so. HJ-22i a^:?l2| fi O ^Q, 



m 1] 





3d TIL 


^-B^'CCHIAJ sea Ali^t 




B-&S»^AIDHI 




oje:)in ciwoicsatHi 


+ 


£1*1 i:i3ts*4!yHI 


— 


5 = LI^ CI9^SS6J?JHI 




AieaiOie OlSfe 


+ 


H2S ^S(^l^ 








easp^ ciomiLmi 




PIB 4«M 




VP PJS 








SAIDHI 


+ 


■^as3, aEibi£5, o^e^blln5, ommeasi 






+ 


n-3 = aAIDHI 




□ ffilOie. eaiOIE. iHIHOtAIIEIIOieoi olSte 


+ 



SEe^ g A|Mei!0|E. ^sjAIHIOIM. mg!40. ^gi 80, L-0^^^bli^l2S, D-E}in2. OfA||EIIO|e, A|>i- 

0F3L|EI|01^(cis-aconitate), B-moiH^AI¥iailOI M , p_s^oiH^A| filiy O^A||E!IO| e , 

0|Ef3L||0|e(itaconate). a-91IM e¥EfeilO|e, fiUIOI^(quinate) , HSEISUIOI^. D.L-s*EilOIM. 
L-^Efy. L-0^>^II^£|^l, L-0^>hH^^^EI|Ole. L-e¥Ef[)llO|e. mOIH^AI L-nM&!. L-AII&!. 

¥e5||^{putrescine). O.L-^mE! (carnitine). y-omiinVlEIOIIOI^. ¥S3miOI^(urocanate) , Olii^ 
iy(inosine). 2-0^□lb^OII&eol|A^ ^sm^P. 

Pseudomonas so . HJ-221 H^g^ apjoj fi 22f ^P. 



C18:1 w7c/w9t/w12t 


33.2% 


C16:0 


24.6% 


C1fi:1 w7n/nis:0 014. POH 


21.5% 


C12:0 2QH 


7.4% 


C12:0 30H 


3.9% 


C10:0 30H 


3.1% 


C1?:0 


3.0% 


ni7:0 Al^^ 


1.6% 


C14:0 


1.0% 


cia:o 


0.4% 


C19:0 Al^^ w8c 


0.4% 



^^\^ M0^ Pseudomonas sp. HJ-2fe RNA II Oil Pseudomnas caryophylli^ % 

e ^AIOIIOIIAI A^gt^ Pseudomonas so. HJ-2fe ^B^?:|0^|A^ bH2>^ (enrichment culture)^ e5^0^ 

^2i2D^^ o,5u i^Ubc0i|0|e(nonanoate)M m 'AE bHXI M £11 01^ (media plate) 

OilAi 1^^ 2}^^^ DWmmm^Q. Pseudomonas sp. HJ-2^ m^2fS[:?l^a^S! ^^j^s^{i!!E^ 
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XfeaOll 1997^^ 11S 14^X^S ^m^m. KCTC 0406 bps DmSi^lQ, M E* HHXISJ S^S H 1 

Oil UEimau. 

Pseudomonas SQ. HJ-2^ 30t;2J §[e^011Ai ?1PiIil&}:?l (giant shaker)M 0|g6^0< 2iSj MBI^^BOIIA] 1 
i bHgfS^^HDl ^^(fermentation)fe 5££i g:?l(jar)OII 3i mxm a:n ^-^S^aCf. MBI^B 

2i mm. m^m m oh Mm^ uhxi^ me* bHxiom. MB^r^a wmj}^ mmm mo\ mm aih uHXKseed 

Jil sfSQ. ^^a^ pH7.0±0.1. 30.0+11C, O||0i^^(air flow rate) LOvvm. 300rpm2| ^210\\M 



M E* HHXISi 



bHXI «^ 






NaNH4HP044H20 


1.75 


1.75 


K2HPO43H2O 


3.75 


3.75 


KH2PO4 


1.85 


1.85 


0,1M MgS04 • 7H2O 


10 


10 




5 


5 




5 


5 



^OIOII/H DIUI^ ge»o| ep|oj s ^^p^ 



" ^ 


fe^fa/IM HCI M) 


FeS04 • 7H2O 


2.78 


MnCIa ■ 4H2O 


1.98 


C0SO4 • 7H2O 


2.81 


CaClg • 2H2O 


1.67 


CUCI2 • 2H2O 


0.17 


ZnS04 • 7H2O 


0.29 





(spectrophotometer. Milton Roy spectronic 120011. U.S.A. )M Olga^Ol 1/5 Sj^sjmOi 00 

666nm01|Ai ^X-ll^e ^SmSQ. 

Alls 5mi::^g(cell harvest) ^ ^^gj^ 

bmnk mm. 4^^^^ ^oia aiis^ 4tcoii/h lo.ooorpmog 1og^^ gi^saimoi ^^af^o 

CH AIIS^ y^^OIIAl g£! m e^212E:?l( freeze dryer)M Olgmoi AII5(dry celDS S 

PHAs ^ §^l 

H\^9} b^aseiKsea sand)g ^^Xf A^^^0|| IglQ 2f ^Q(thimble 

filter)OII yo] ^SSSMM 01ga^01 12Aieteo} ^^ail ^#:?l(soxhlet extractor)^ PHAsM 
^P. PHAs^ DII&MM MgmOl S^im^P. ms\ ¥A|lSi &l^moi PHAsM ^ 

PHAs2J S^g^ 

(5Cg ^ ^HCpyrex cap tube)OII SXilS PHAs 5nig3^ ^SSSM 1in«. 15% H2S04:?^ sOiSl^ 

e ImtM W:n Mii|^(vortexino)tr ^ 105*0 S^OIlAi 2A\2}m2^ D1I&M£I A|>^(methanolysis)8^a 

m mm m^m oiemsiP. phas d\x]\ asofsneHnisi 2&2je h 5011 sais^ap. 
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IS 5] 







eg.' AI^^(model svstem) 


Hfiwiett Packard 5890 series II 


□ ill ErI (detector) 


Flame Ionization Detector (FID) 


is^@ (column) 


Capillary HP-1. 25m 
ID 0.2min (narrow bore) 


=S Atl U 1 QU 1 a PDaSe } 


fUUm M uil B SC|^™C! 

(demethvl doI vsi loxane. Gum) 


XI XI XII (sol id suDOort) 


Chromosorh PAW DMCS 


¥^ ^ S# S£ 
(Ini- & Oet. Dort temo.) 


240/270 TC 


9HaiO{ 7|x||(carrier gas) 


N2 


OilQI/4^^ ^^(air/hvdroaen flow rate) 


350/35m«/min 


*^£(total flow) 


102m«/min 


(seotum Duroe vent flow) 


1fn^/min 


Sll^ (column head oressure) 


1in«/min 


D\m ^£ 
(auxi Marv(make-UD) oas flow) 


29m^/min 


^e a! Al?^ 


80lC/4min 


^£ ^^(temo. uo-grade rate) 


lO'C/min 


a! Al?^ 


P30lC/3min 


SOH ^^^(solvent & inj. size) 


CHCi3(e^^se)/i/ie 


eoj 5e ecjinlention onrt mode) 


e'=(sDlit mode) 


^mUKsnlit ratio) 


100 to 1 



^AlOil 1: MmS.^^E^ PHA 1^^ 

ePS^Sf ^^3moi^(gluconate)M e^Bi^S 22 M^\^BO{\M Pseudomonas sp. 

HJ-2M M bH^^M t.^ ^Dl e^3^0||/d 100% PHB ^SMEICHii^f ^i^^£ISi£l01 . e¥3U10IM01IA^^ 
PHB2[ eiH^'OI PHAsOHO. 3HD. 3HD0):?^ ^m^£ISia. Pseudomonas sp. HJ-201i 2jmOi ^^o^ 
¥E1 PHA 6PI2I fi 6Sf SQ. 



Pseudomonas • HJ-2011 2JE^ ^^^^^eH phah] 





DCW 

(g/^ ) 


PHAs 
(wt%) 


PHA 


C4 


Cs 


Ce 


Cz 


Ca 


Cg 


Cio 


c„ 


Cl2 


e=3^(io) 


1 ?i 


5.73 


100 


















10) 


0.98 












29.23 




60.87 




9.9 


a^3LilO|E(10) 


0.79 


11.45 


76.73 








5.29 




15.31 




2.47 



^Aldl 2: ailza^^^iILg^OIIAIH^^E^ PHA 

^^om ¥^aioie, eiMbiOiioi^, ^E^i^oiioie, c^l5^in0^lolMOllA^fe phb:?^ bmois 

^ai. ^EfinOilOie, G^|5^L^OIIO|^0^|/Hfe 3HB2^ SJHI 2121 8.5%2^ 22.3%2| 3H0S PHAs:?^ 

gsicf. &4i4^:7^ §4^:71121 eiIl^^^^iIla|ol|AlHM ^sie ieh^ i*4i4^ 5:?Hei ^^aaioi 

^OIIAIfe 3HVP^ ^©^EISilQ HEfixiOIIOI^OIIAife M£l (3HB-Co-3HV-co-3HHp) ^EH2J 

PHAs:?f. m21 kUtOIIOIMOIWfe 3HHp2^ 3HN2I e^H^OI PHAs:?^ ^i,^^32iCKa 5). 0I51O 

S S0^ Pseudomonas . HJ-2fe ^OiXlb ^^moi s^4::?HHi &:d^4^01IAi^ PHB 

°J MBICHM ^if^afll ^^1^9X &iJi4^0||Ai^ ^Oi^ ^^^21 E^4i4^0j| oH&6J^ ^0121 PHAsM ^11 

^OlM PHAsM ^H^mXI^ 8^fe S0^ Sin^^fki^ OllAj^M ttHOilb 0-61 

ffoii 2j5HAi ^oi& ^oiap ^^^\^ n ^oioii oH&m^ ^oim phasm ^t^^o^^ 

S ^^isjiQ ^CHt! ^OlMCf CH Zi 4-2j PHAsg ^1^^^^ ^ PHAsM ^H^l.^ 4- Slfe PinS XI 

ev^t Agg^^ :^xixi a^b 4. ojp. 
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m 7] 



Pseudomonas , HJ-20il 2Jt[ Sill^^9^i:l^0ilAI^^¥E^ PHA2j 



g»:£:S!(inM/l ) 


DCW 


PHAs 


PHA 2^ 








(a/ f ) 














c« 


Cs 


Ce 


C7 




C9 


Clo 


Cn 


C12 


^HaiOie (56.75) 


1.54 


11.91 


100 


















»aeii 01^(48. 96) 


1.16 


36.03 


6.3 


93.7 
















a!AttOIIOief43.04) 


2.11 


25.17 


100 


















eiBtCHIOlE (38.40) 


0.64 


17.03 


21.6 


43.1 




35.3 












SBtO)IOIMf34.67) 


2.38 


22.82 


91.5 




<1 




8.5 










tUtOIIOie(31.60) 


0.53 


12,57 


<1 


<1 




22 




78 








QI3JtOIIOie(29.02) 


1.12 


42.95 


60.64 








11.2 




8.16 







^AIOII 2: a 9.^gfi.^aiOIIAIH^^EI PHA 

-^l^^aSlP. ^. ClljEftOilO|M(diheptanoate)2[ P t Ulx:0ilO| M(dinonanoate)M 

^iQ 2i9\ M^f:^^^aol^A] u bHgre m^e □! phb msMdim:?^ ^t^^ssiP. ma. 2.^4^21 & 

P^EIiniOilOIMM ^Sie (EH^ 3H0. 3HD S:! 3HDD°J s^H^OI 
PHAsM i,^^6^b 5iM 4- aiP(fi 8). 



Pseudomonas , HJ-2(){| 2Je^ e^W9f t °^ Oil A| PHA2J 





DCW 

(g/n 


PHAs 
(wt%) 


PHA 


C4 


Cs 


Ce 


Cz 


Cs 


C9 


Cjo 


c„ 


C12 


(31.??) 


1.26 


8.61 


100 


















P^PiizOllOI^ 


0.73 


14.11 










20.79 




64.20 




15.01 


P^UtOllOie 


0.94 


23.46 


100 


















pal5^iIlOllO|e 

(24 7?) 


0.84 


5.55 










26.23 




61.97 




11.8 



p^^^fiizSioiiAiHoiiAi et^^^^t^o^lAlHo^lA^ sei ^^^sf^ siai2j moih sip. 

et^^^Hni^OilAI^OilAi^ 5[4.;H2i &4t^CHIA] PHB ^2SB.|CH:?F ^t^^SI^ ^^B P^^^Fin^Oil AlHOil 
Al^ m4^:^H2j &^^0i|A1 PHB mSMaiCH:?^ ^H^SJIl 5^4:;H2j i;>fe P^^^ftCHIOI^OllAI^ 

^oisi :^i^ap p zj einDiM phasm ^t^^af^p. ^oisi &ij^^2j ^oiap p zj 

e4i4^M PHAsM B^P^ PinS Xl^^6^ ^1^^ MBfOI PHAsM H^BF^ a^^i 

4- 2iP(Bg^ 2). ^k:^^5^i^l2^0^|A122^ P^^^fbi2»oi|A|H2| xfOISS P^^^ft^OilAIHHI ^iHOll 

-oh:?p^ mu p sife 3tiBGii n xfois^s bsh ei^^^^fin^onAiHoim^ 3-^^s^3f§e. p^^3^t°^ 

OIIAIEOilAl^ PinM Xl^^<i^ ^il^ S6K)1 PHAsI^h ^i^^EPIH ^^^H 2iP. 0|^^ 0^0^£ 

PHAsM ^m^o^^Gll 5^0im^ ^0\B. ^01^ Um^l ^9.^ IHBiaP. 

^AlOil 3: ^E>!:i.OilOIM()ilAHgJ ^m. 

UPtOIIOI^M B^ 30t;. 300rpmO||A1 ^^^^ ^^fi(fed batch fermentat ion)M 4^^ 

map. ^^S^ ^^aOilAI 2,80/ Al^^afOI 5.2g/£:?^ £J2i°D1 

£ lOilAl :?|^ UHS^AIZ} 30A|^^ S£01|A1 80% OI^^OI ^etlSiMM ^ ^ 2iP. £ lOllAi O 

^ 660nm01IAi2J ^*[^£(0pt leal Density: 00)M UPmH. %^ S^Oi UPtHp. PHA2J 

m GC ^3f^ £ 2011 SAiaFSP. £ 2g SB 3 3HB, 3HV, 3HHp^ ^^£l2iP. A|2i 

loome^i ^Mgmoi PHAsM ^ga^01 atm ^ofastpca 2). ^M^t^ Al^^3^ ^^&sioi 

4:?H2j ^MdlAl e¥ :H21 bie^ 3HB:3HV:3HHp=50:30:20Hi S£W 3£SblM il=^fe 4^ 2i 

P. Oias Pseudomonas sp. HJ-2:?^ ^PiiiO||0|eo||A| PHAM BM IIH Olin & PHA ekEUM ^^6^01 

Bx-i ©^miQ oii= smg ueoii e^sf^ 5!oi o^u^^ sr^ dies gAioii ^&a&p 

^^aSP. 3HB:3HV:3HHp=50:30:20OS 2|2to| eL^Qi:?^ ^21^2ife xJXjoHl Sil?! 

HHgOII :?l^0il PM£ICH(terpolynier)M OI¥fe ££^21 bieoi EIM£im PHAsSffe XfOPt 

Slfe a^tSP. tlPinOHOieoilAj PHAM DSCS M^M ^Ilf Mai(3HB-(7o-3HV-cc^ 

3HHP)2J ^feg^ 110.76'C(£ 4)SAi ^bSOi 180TCB PHBMPfe ^13 40-60lcei ^B^B ertH^OI 
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Pseudoffionas , HJ-2:?^ e^^^. ¥^21101^. sijA^tOllOI^ mm ^ri^^^S ^SIM dH PHB 

MdlCHS ^t[^mb 5iS /I. eutrophum bl^tF CH^^BI B^H^OI PHA IT^ ^ 

A^§^e aoi^Di ^^^moiMoiiAi sHBSf e^^^oi sinD^(3H0. 3HD. mwv) ^ii^sjfe p. 

aeruginosas^ PHA ^A^&^e Md^H £iP. SEt^ ^ainOllOIMOllAI 3H0:?F ^1,^^311 UEf 

inOIIOI^oii/H 3HHp:?^ ^i[^£jCN LJ-^LJ,o^|oleo|lA^ 3HN0| ^l^^ab Z^. ofeovoranm b!^^^ 

Pseudomnassa PHA t.^^:7|^2f ^A^mU. DH|e|H^ fjElinOIIOI^OIlAI M£l (3HB-cc7-3HV-a)-3HHp)M ^ 
ii^^atb Rhodococcus ruberl\ siMinCHIOI^^^Ei MEI (3HB-co-3HV-ca-3HHx)M ^1,^^^^ 
bl^mP. OlxH^ Pseudomnas sv. HJ-2b CNdH ^^OIlAi SOIb ^SMM §12^ SE£^ 2^ 

^^^^t^OIIAIHailAi MOIb ^2f2f U^^^fini^OIIAIHOIIAI MOIb ^3f01l/d ^ S^^OI 01 ^^J\ 
PHA-^i^^ 3^011 ^K\l\ 9XO\0\ t^D. ^ PHAsS ^^^^ OH ClinS Xl^^ii^ ^ 

^ PHAsM n 3E^CHI CDM PHA2J ^ 3 gg::?f^^01l CHtl Sj^offfl Pseudomonas 

sp. HJ-2^¥Ei ^§ PHAg ^l^^aPI ?ie ii^ i2iOil □^t^ eOll aiCf. 



. Pseudomonas sp. HJ-2M Olgmoi JHI3&E[ ^0|:)F Qf^^t[ einzCHHJ Dm PHAb ^X-ll^i^^. 



(57) ^^Sl 
S^S 1 

C4, Cs. Ce. C7. Cs, Ca. C,o. di, C12, C,3 §^ Cm Sin 01^ 0|^0i£! 50il/d (M^Ejb am SEb 3 0|^^Sj 

SSt^Ei ^aX^eS01l KCTC 0406 BPM :?I^EiOi gib Pseudomnas sp. HJ-2 5^, 
2 

?:-iiii>^oii sic^Ai. sinzCHb a^:7|2^ tf^^^i 3-6iH^Ai¥ii£iioiM. mn^ 2s\ 3-aiH^Ai^^£isii 

01^ % sfSfAi 30J 3-aiH^AIUEftOllOIMe] Pseudomonas . HJ-2 5^. 
1] 

{ 0 CH CH2 C )a 



CH3 O 

[S^SfAi 2] 

( O CH CH2 C )b 



CH2 O 



CH3 

[^n^ 3] 

( O CH CH2 C )c 

I ■ II 

(CH2)3 O 



CH3 

12] ab 5-100%, SfSI^ 221 bb 0-95%OII1. 32| cb 0-80%0ia. 

S^S 3 

SEb Xil2i^011 ^0\h\, ebiDib af:?|2J m^^^' 42J 3-aiE^Al^EFiii01!01M, sfs^Ai 50J 3_ 

ai^^A|C||5Fii:0ilO|^ ^ 621 3-a|E^A|£Gll5^inO^|0|^2J Pseudomnas . HJ-2 
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( O CH CH2 

(CH2)4 

CH3 

( O CH CH2 



(CH2)6 



c — )d 



o 



C >e 



o 



CH3 

[SFS[6» 6] 

( O CH CH2 C )f 



O 



CH3 

^D\2\ 4S| 0'-100%. s!tm^ 5£| efe 0-100%01II. s!t^M 6°l ffe 0~100%OID. 

S^S 4 



X\m mo\ MdlalH^A|^5^illO^|0|ee m^B\^ Pseudomnas . HJ-2 3^. 



S^S 5 

C4» C5, Ce, C7. Ce. Cg, Cto. Cn, C12, C13 



S^g.^ 6 

01^ ^ 3°i 3-61 

{ O CH CH2- 



)a 



CII3 



o 



2] 



( O CH CH, C )b 



CH2 



O 



CHi 



[fif^f^ 3] 



( O CH CH2 C )c 



(CH2)3 



o 



CH3 

Ahpi g^s|Ai i£i 0-90%. 2£J 0~-90%0|:a. 3£J 10~-95%0IQ. 

S^S^ 7 

7iii5§,^oii siOiAi. eiaimfe m:?isi sfs^^^ 421 a-siE^Ai^EfinOiioi^, 521 s-si^^aigipf 
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( O CH CH2 C )d 

(CH2)4 

{ O CH CH2 C >e 



(CH2)6 



O 



CH3 

[Sf*|Ai 61 

( O CH CH2 

(CH2)8 



O 



CH3 

^D\2\ s^^M 42J dfe 0-55%. s^^^ 52] 45-90%0|I2. 62| ffe 0-55%01Q. 



^=?m 8 

oil 01^, 5°j 3-alS^A|Gil^^i3^01IO|M ^ 62i 3-aiH^AI 



. Sf^^^ 4SJ 3-aiH^AI^Efiii 
Gll^^bzO^!0|^o| M£I5IH^A|^^ 



(CH2)4 



CH3 



immM 5] 



( O CH CH2 



(CH2)6 



CH3 

imm^ 6] 

( 0 CH CH2 

(CH2)8 



[SFfif^ 11 

{ O CH CH2 

CH3 6 

( O CH CH,— 



C )d 



o 



o 



o 



CH3 

--'85%0ia. 



5--85%. Sffif^' 421 5-85%. Sl-Sf^ 52| efe 5-85%0IIl, §!t^^ 6H] 5 
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oil 01^ ^ ifS|Ai 621 3-51 H 

imm^ 1] 



( O CH CH2 



m^'^ 12] 3-6IH 



CH3 o 
( O CH CH2 C )d 

I II 

(CH2)4 O 



CH3 

[5fS[^ 6] 

( 0 CH CH2 

(CH2)8 



O 



CH3 

§f«[>ii 121 5-90%. SfSf^ 42J 5-90% §^ S!^^^ 62| ffe 5-90%Oia. 



S^Sr 10 

^11^^21 Pseudomonas sp. 
El5|E^A|g,^3JinOllO|e 



HJ-2 5Sf SI/SEb MSSf sg^s^^ bHXIOllAI m^o\Q\ 



S^Sr 11 

j\m ^ oinH^ i^ie^^ oi^ois 5oi!Ai 



^^aiaiioi^, 11 E} in (HI 01^. 



s^s 12 

;ai51.^2j M£|0lH^A|^^5^inOilOIM 
13 



mm 



»i5€>^2i MejaiH^Ai^^ti^cOtioiM set^^iM oismoi ;^ize&^ ^mm mmm s £^ 

9Efe gf^§.tss SJSAI^I^ SSe: 



Oil g^^g>^lf 



S&af^ eiS£S #£|S|H^A|^^91iiiO||0|M get^xiisj 



14 

«I5%^2J M£|6|H^A|^^5JinO||0|e 
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£&1 




0 S 10 15 20 25 90 

"PJ (hour) 



:^H^dl^ 1999-0080695 
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37RRT 




60-1 



40- 



0 3HB 
^3HHp 



20' 



7 



~T — 

13 



19 



yiVMIl(kour) 



25 



31 
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